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Mission Critical Voice QoE Measurement Methods

Å First Mission Critical Voice (MCV) Quality of 
Experience (QoE) Measurement Method Project
Å Mouth-to-Ear (M2E) Latency

Å Most Recent MCV QoE Measurement Method 
Project
Å End-to-End Access Time

Å Speech Intelligibility

Å Future Work/Direction
Å Audio Quality/Intelligibility

Å Access/Retention Probability



Existing LMR/LTE Key Performance Indicators 
(KPI)

ÅQuality of Service (QoS) and Compliance Based

ÅTechnology Specific

ÅDepend on Complicated/Proprietary/Internal Measurements

ÅExample: Push To Talk (PTT) Access Time - Standards
ÅTIA Definition: Time Between Button Press and Traffic Channel Transmit

Å3GPP Definition: Time Between Button Press and Acknowledgement from 
System (KPI 1)

ÅQoE Definition
ÅTime Between Button Press and Receiving User Hearing Intelligible 

Transmitting User (End-to-End Access Time)
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QoE KPIs for MCV - MCV Roundtable 2017

ÅMouth-to-Ear (M2E) Latency
ÅTime it Takes Audio to Get from Transmitting User to Receiving User

ÅEnd-to-End Access Time
ÅTime Between Button Press and Receiving User Hearing Voice

ÅM2E Latency + Access Delay 

ÅAudio Quality/Intelligibility
ÅPublic Safety Cares Most About Intelligibility

ÅAccess/Retention Probability
ÅAbility to Establish Call

ÅAbility to Retain Call
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The User Experience: PTT Communications

ÅPress PTT and speak into a device

ÅListening to speech output from a device

ÅLǘΩǎ ŀƭƭ ŀōƻǳǘ speech

ÅGoal - Create measurement systems that are: 
ÅBased upon the user experience  -- speech

ÅComparable and fair across technologies
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QoE KPIs for MCV - M2E Latency

ÅM2E Latency Measurement Method
ÅDevelop a method to measure & quantify M2E latency of any voice 

communications system

ÅMethod is based on audio in/audio out and is technology agnostic

ÅVery challenging to develop this measurement methodology
ÅDevelopment of audio based measurements

ÅOptimal volume levels

ÅComponent to system level testing complexities with uncertainties

ÅFirst step in establishing QoE-based KPIs
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3GPP Defined KPIs

3GPP M2E Latency and Access Time
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M2E Latency Measurement Results

Å7 km distance between TX and RX radios for two location field tests
Å23 µs (microsecond) propagation delay (negligible)

ÅUntuned prototype Mission Critical PTT system - one location field measurements
ÅNot optimized for performance, tested to verify measurement method works on LTE
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Single Location Lab (ms)Two Location Lab (ms)Two Location Field (ms)

Audio Device
Characterization

21.85 ± 0.07 21.85 ± 0.07 21.85 ± 0.07

UHF-P25 Direct 201.4 ± 0.4 201.2 ± 0.3 201.8 ± 0.4

UHF-P25 Trunked 415.8 ± 2.8 413.1 ± 3.3 417.0 ± 2.9

VHF-P25 Direct 201.7 ± 0.5 201.6 ± 0.4 202.4 ± 0.4

VHF-P25 Trunked 403.9 ± 1.8 403.3 ± 2.8 405.3 ± 1.2



QoE KPIs for MCV ςAccess Time

ÅAccess Time
ÅTrunked Mode/Mission Critical PTT

ÅDirect Mode

ÅMeasurement Methods/Definitions
ÅTIA-102 P25 - Voice Access Time

Å3GPP Definition - PTT Access Time (KPI 1)

ÅNIST/PSCR Definition
ÅEnd-to-End Access Time

ÅVery challenging to develop this measurement methodology
ÅTried Several Different Audio Clips

ÅSome Words More Challenging than Others to Achieve Intelligibility

ÅCritical Next Step in establishing QoE-based KPIs
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TIA-102 P25 Access Time ςTrunked Mode
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